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Earlier work (1, 2) has shown that when rats are fed a diet composed chiefly 
of corn grits to which large amounts of iron have been added, excessive amounts 
of iron are absorbed and deposited in  the liver.  The addition  of phosphate 
salts to the diet prevents the absorption of excessive iron. Furthermore, when 
enough iron is added to a  normal diet, the same high levels of liver iron are 
obtained. The shape of the curve obtained by plotting liver iron content against 
the iron content of the diet showed that  the amount of iron absorbed, as in- 
dicated by that in the liver, was only moderately increased by the first incre- 
ments  of dietary iron but increased rapidly as  larger amounts of iron were 
added. This suggested that the barrier to iron absorption in the gut was only 
effective against relatively small amounts of ionizable iron, such as would be 
found in  the presence of considerable amounts  of phosphate  but  that  after 
essentially all of the phosphate was bound by iron,  the iron absorption was 
very rapid. 
It has been shown that the findings in dogs are similar (3) although the quan- 
titative aspects have not been investigated with this species. In view of the 
fact that  species  differences in  the metabolism  of iron have been  reported 
(4), it appeared worth while to study the response of small animals of other 
sorts to diets high in iron. The data obtained with chicks, mice, and guinea 
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pigs are reported in this paper and compared to those results obtained earlier 
with rats. 
EXPERIMENTAL 
The diets used  in these studies were  similar to those reported earlier (1). 
The corn grit diet contained 20 per cent lard and 80 per cent corn grits with 
supplements of thiamine, riboflavin, niacin, pantothenic acid, pyridoxine, and 
vitamins A and D. For guinea pigs the diet was modified to contain 2 per cent 
lard, 10 per cent cellulose, and 88 per cent corn grits. Guinea pigs were injected 
with ascorbic acid  three times weekly. The Purina diet was  ground Purina 
dog chow. When fed to guinea pigs, 10 per cent of cellulose was added. Ferric 
citrate powder, u.s.P. VIII, was used throughout as the iron supplement. 
All the diets were fed ad libitum,  and the animals were kept in groups in 
large cages. Guinea pigs, chicks, and mice responded so poorly to the corn grit 
diet that it was necessary to shift them to the Purina diet at intervals when 
their conditions appeared critical. When they improved somewhat, they were 
again  given the  experimental diet.  The time  the  animals  received the  corn 
grit diet is indicated in the experimental results. Even with these changes the 
mortality was high with guinea pigs and the data obtained less satisfactory 
than with the other species. 
At the end of the experimental period the animals were ethefized. The chest 
cavity was opened before the heart stopped beating and the vena cava was 
cut. This allowed a considerable blood loss which was apparently fairly uniform 
and the livers were not perfused. After weighing the livers, sections were taken 
for histological examination  and  the  remainder  digested  for iron  analyses. 
All methods have been described (1). 
RESULTS  AND  DISCUSSION 
The summary of the results is presented in Table I  and requires little com- 
ment.  It  can be  seen that  the  findings in  all  species  studied  are  similar  in 
that they show considerably more liver iron when fed the corn grit diet rather 
than the Purina diet at comparable levels of dietary iron and that increases in 
dietary iron are associated with increases in iron stores. As indicated above, 
the data are not strictly comparable because of differences in the time of the 
experiments  and  the  time  the  experimental diets  were  fed.  However, it  is 
doubtful whether a closer comparison is worth while because of the differences 
in the response to the diet, changes in weight, and food consumption, etc., in 
the various species. 
The normal liver iron values obtained are in the same range with all species, 
varying from 10 to 30 rag. per 100 gin. in individuals. Rats generally seem to 
run somewhat higher than the other species but the data are not sufficient to 
decide whether this is characteristic of the species. The  E.~ecl  of  Diet  and  Iron 
TABLE I 
Supplementation  on  the  Liver  Iron  Content  of  Various 
Specks 
Species 
Rats 
Guinea 
pigs 
Chicks 
Mice 
Supplement  to diet 
311 
Histo- 
Logic  score 
Purina  4-  2  per cent Fe citrate  1 
"  +  4  "  "  "  "  2 
"  4-  6  "  "  "  "  3--4 
"  +  8  "  "  "  "  4--5 
"  "4- 12  "  "  "  "  7 
Corn grit diet  1 
"  "  4- 0.25  per cent Fe citrate  1-2 
"  "  +  0.75  "  "  "  "  1-2 
"  "  4-  1.25  "  "  "  "  4 
"  "  4-  2.00  "  "  "  "  6 
Purina  1-2 
"  4- 0.5  per cent Fe citrate  2 
"  4-  1.0  "  "  ....  4 
"  4- 2.0  "  "  "  "  5 
Corn grit diet 
"  "  4- 0.5  per cent Fe citrate 
....  +1.0  "  "  "  " 
"  "  +2.0  "  "  "  " 
Purina 
"  -4- 0.5 per cent Fe citrate 
"  4-  1.0  ....  "  " 
"  4- 2.0  .....  '  " 
"  +5.0  "  "  "  " 
Corn grit diet 
"  "  4- 0.5  per cent Fe citrate 
"  "  4-1.0  "  "  "  " 
"  "  4-  2.0  "  "  "  " 
Purina 
"  -4- 0.5  per cent Fe citrate 
"  4-1.0  "  "  "  " 
"  "4- 2.0  "  "  "  " 
Corn grit diet 
"  "  -4- 0.5  per cent Fe citrate 
"  "  4-1.0  "  "  "  " 
"  "  .jr  2.0  "  "  "  " 
1-2 
3-4 
4 
5 
1 
1 
1 
2 
~--4 
0-1 
1 
2 
4 
* 36 out of 81 days the animals received the experimental diet. The remainder of the time 
they  were fed  Purina  chow. 
Number  of days  out  of the  total  that  the  animals received  the  experimental  diet.  The 
remainder  of the  time  they  received the  Purina  diet  containing the same amount  of iron as 
the  experimental  diet. 
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Even with  the  differences in experimental conditions,  some  quantitative 
comparisons appear possible. Chicks and mice "which received the diet for rela- 
tively short periods had liver iron concentrations much higher than were found 
with rats which received the diets for a long time. These differences can best 
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FIG. 1.  Liver iron compared to the per cent of ferric citrate  powder in the diet. Crosses 
indicate animals fed the corn grit diet.  Open drcles indicate animals fed Purina dog chow. 
be seen from the plot d  the data in Fig. 1 and are especially noteworthy in the 
case of mice. These and chickens apparently also absorb iron from the Purina 
diet much more easily than do rats. It will also be noted, especially with the 
mice, that on either diet the iron content of the liver is nearly a straight line 
function of dietary iron content. This type of curve is less easily explained 
than that obtained with rats receiving the Purina diet. Since the low phos- D.  M.  HEGSTED, C.  A.  ]FINCH, AND T. D.  KINNEY  119 
phorus corn grit diet does allow much greater quantities of iron to be absorbed, 
one would expect  the  low levels  of iron  to  be  ineffective relatively on the 
Purina diet. 
These studies serve to emphasize the importance of luminal factors in iron 
absorption. There is also good evidence that the mucosa can regulate iron ab- 
sorption to some degree, particularly in the iron-deficient animal as compared 
to the' normal animal (5)  and when the iron content of the diet is low. Un- 
doubtedly both mechanisms are involved. The appreciable differences in the 
ability of individual animals to control iron absorption in these studies may 
well represent  quantitative differences in mucosal function although differ- 
ences in iron intake as well as other luminal factors may be important. 
SU'~MARY 
The response of rats, chicks, mice, and guinea pigs to two diets containing 
various amounts of iron has been compared. With diets composed chiefly of 
corn grits animals of all these species absorb and store considerably more iron 
than those with normal diets of the same iron content.  If sufficient iron is 
added to a normal diet, all species will absorb large amounts of iron. However, 
there appear to be great species differences in the level of iron which must be 
fed to cause the increase in absorption.  Chicks and mice appear to have less 
effective control over iron absorption on high iron diets. Attention is called to 
large individual differences in ability to control iron absorption under the con- 
ditions of these experiments. 
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